Modulation of activity of the adipocyte aquaglyceroporin channel by plant extracts.
The plasma membrane protein, aquaglyceroporin-7 (AQP7) is exclusively expressed in adipocytes and appears to be a channel for glycerol entry and exit. It is possible that by facilitating the opening of these channels, the loss of intracellular glycerol could be encouraged and thus reduce the size of the lipid reservoir. Human preadipocytes and mouse 3T3-L1 preadipocytes were induced to develop an adipocytic phenotype by culture in a semi-defined medium. After 7 days, the expression of AQP7 message had increased by 37-fold, a level which could be further up-regulated by troglitazone or retinoic acid or down-regulated by insulin. The mature adipocytes also expressed immunoreactive aquaporin (AQP) channel protein as assessed by immunocytochemistry and Western blot. The addition of adrenaline to the culture medium stimulated the release of glycerol (blockable by HgCl(2)). Plant extracts, with potential anti-cellulite properties, were tested for their effect on glycerol elimination. These included wild yam root (Dioscorea opposita), cocoa bean (Theobroma cacao), horse chestnut tree (Aesculus hippocastanum) seed and bark and tomato (Solanum lycopersicum). Of these, D. opposita appeared to induce a dose-dependent glycerol release. The results show that our assay can help to identify modulators of AQP7 channel expression and activation in adipocytes.